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Structure 1997, Vol 5 No 9:1251–1253
n Structural adaptations in the specialized bacteriophage
T4 co-chaperonin Gp31 expand the size of the
Anfinsen cage. John F Hunt, Saskia M van der Vies, Lisa
Henry and Johann Diesenhofer (1997). Cell 90, 361–371.
The Gp31 protein from bacteriophage T4 functionally
substitutes for the bacterial co-chaperonin GroES in assisted
protein folding reactions both in vitro and in vivo. But Gp31 is
required for the folding and/or assembly of the T4 major capsid
protein Gp23, and this requirement cannot be satisfied by
GroES. The 2.3 Å crystal structure of Gp31 shows that its
tertiary and quartenary structures are similar to those of GroES,
despite only 14% sequence identity between the two proteins.
Gp31, however, shows a series of structural adaptations which
increase the size and the hydrophilicity of the ‘Anfinsen cage’,
the enclosed cavity within the GroEL–GroES complex that is
the location of the chaperonin-assisted protein folding reaction.
25 July 1997, Cell
n The crystal structure of the signal recognition particle
Alu RNA binding heterodimer, SRP9/14. Darcy EA Birse,
Ulrike Kapp, Katharina Strub, Stephen Cusack and
Anders Aberg (1997). EMBO J. 16, 3757–3766.
The mammalian signal recognition particle (SRP) recognizes
the signal sequence of the nascent polypeptide chain emerging
from the ribosome, and targets it to the rough endoplasmic
reticulum. The SRP consists of six polypeptides (SRP9,
SRP14, SRP19, SRP54, SRP68 and SRP72) and a single RNA
molecule. SRP9 and SRP14 proteins form a heterodimer that
binds to the Alu domain of SRP RNA. The crystal structure of
mouse SRP9/14 shows that the two domains are homologous,
containing the same a -b -b -b -a fold. The heterodimer is
saddle-like, comprising a strongly curved six-stranded
amphipathic b sheet with the four helices packed on the
convex side and the exposed concave surface being lined with
positively charged residues, suggesting a role in RNA binding.
1 July 1997, The EMBO Journal
n Crystal structure of a pair of follistatin-like and EF-
hand calcium-binding domains in BM-40.
Erhard Hohenester, Patrik Maurer and Rupert Timpl
(1997). EMBO J. 16, 3778–3786.
BM-40 (also known as SPARC or osteonectin) is an anti-
adhesive secreted glycoprotein involved in tissue remodelling.
Apart from an acidic N-terminal segment, BM-40 consists of a
follistatin-like (FS) domain and an EF-hand calcium-binding
(EC) domain. The crystal structure of the FS–EC domain pair
has two distinct domains that interact through a small interface
that involves the EF-hand pair of the EC domain. Residues
implicated in cell binding, inhibition of cell spreading and
disassembly of focal adhesions cluster on one face of BM-40,
opposite the binding epitope for collagens and the N-linked
carbohydrate.
1 July 1997, The EMBO Journal
n Ta6Br
2+
12, a tool for phase determination of large
biological assemblies by X-ray crystallography.
Jörg Knäblein, Torsten Neuefeind, Frank Schneider,
Andreas Bergner, Albrecht Messerschmidt, Jan Löwe, 
Boris Steipe and Robert Huber. (1997). J. Mol. Biol. 
270, 1–7.
The authors determined the crystal structure of Ta6Br
2+
12, a
compound with potential in the phasing of large structures.
They describe a method to determine the localization and
orientation of Ta6Br
2+
12 in the unit cell of crystals of two
different proteins, and analyse its phasing power. Phases can
be calculated to high resolution. In addition to its great
scattering power, Ta6Br
2+
12 has two different strong anomalous
scatterers.
4 July 1997, Journal of Molecular Biology
n Bioincorporation of telluromethionine into proteins: a
promising new approach for X-ray structure analysis of
proteins. Nediljko Budisa, Wilhelm Karnbrock, 
Stefan Steinbacher, Andreas Humm, Lars Prade, 
Torsten Neuefeind, Luis Moroder and Robert Huber
(1997). J. Mol. Biol. 270, 616–623.
A method for the quantitative replacement of methionine by
telluromethionine has been developed. Using methionine-
auxotrophic Escherichia coli strains, incorporation of
telluromethionine at high yields has been achieved for four
different proteins. Telluromethionine-proteins and native
proteins were found to crystallise isomorphously, offering a
general approach in X-ray analysis for the production of an
isomorphous derivative.
25 July 1997, Journal of Molecular Biology
n A structural basis for mutational inactivation of the
tumor suppressor Smad4. Yigong Shi, Akiko Hata, 
Roger S Lo, Joan Massague and Nikola P Pavletich (1997).
Nature 388, 87–93.
The Smad4/DPC4 tumor suppressor is inactivated in nearly
half of pancreatic carcinomas. The Smad4/DPC4 C-terminal
domain (CTD) forms a crystallographic trimer through a
conserved protein interface, to which the majority of the
tumor-derived missense mutations map. These mutations
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disrupt homo-oligomerization in vitro and in vivo, indicating
that the trimeric assembly of the Smad4/DCP4 CTD is critical
for signalling.
3 July 1997, Nature
n Structure of the multimodular endonuclease FokI
bound to DNA. David A Wah, Joel A Hirsch, 
Lydia F Dorner, Ira Schildkraut and Aneel K Aggarwal
(1997). Nature 388, 97–100.
FokI is a member of an unusual class of bipartite restriction
enzymes that recognise a specific DNA sequence and cleave
DNA nonspecifically a short distance away from that sequence.
The authors have determined the crystal structure at 2.8 Å
resolution of the complete FokI enzyme bound to DNA. As
anticipated, the enzyme contains N- and C-terminal domains
corresponding to the DNA-recognition and cleavage functions.
The cleavage domain contains only a single catalytic centre,
raising the question of how monomeric FokI manages to cleave
both DNA strands.
3 July 1997, Nature
n Structure of a calpain Ca2+-binding domain reveals a
novel EF-hand and Ca2+-induced conformational
changes. Helen Blanchard, Pawel Grochulski, Yunge Li, 
J Simon C Arthur, Peter L Davies, John S Elce and
Miroslaw Cygler (1997). Nat. Struct. Biol. 4, 532–538.
The crystal structure of a Ca2+-binding domain (dVI) of rat
m-calpain has been determined at 2.3 Å resolution, both with
and without bound Ca2+. The structures reveal a unique fold
incorporating five EF-hand motifs per monomer, three of
which bind calcium at physiological calcium concentrations,
with one showing a novel EF-hand coordination pattern. (A
second independent structure of the calpain domain VI is
reported in the same issue by Lin, et al. (1997). Nat. Struct.
Biol. 4, 539–546.) 
July 1997, Nature Structural Biology
n Protein alchemy: changing b-sheet into a-helix.
Seema Dalal, Suganthi Balasubramanian and Lynne Regan
(1997). Nat. Struct. Biol. 4, 548–552.
The tertiary structure of proteins is determined by the amino
acid sequence. The relative importance of the individual
amino acids in specifying the fold, however, remains unclear.
To highlight this, Creamer and Rose put forth the ‘Paracelsus
challenge’: Design a protein with 50% sequence identity to a
protein with a different fold. The authors have met this
challenge by designing a sequence which retains 50% identity
to a predominantly b -sheet protein, but which now adopts a
four-helix bundle conformation and possesses the attributes of
a native protein. Their results emphasize that a subset of the
amino acid sequence is sufficient to specify a fold, and have
implications both for structure prediction and design. 
July 1997, Nature Structural Biology
n Solution structure of the N-terminal zinc binding
domain of HIV-1 integrase. Mengli Cai, Ronglan Zheng, 
Michael Caffrey, Robert Craigie, G Marius Clore and 
Angela M Gronenborn (1997). Nat. Struct. Biol. 4,
567–577.
HIV-1 integrase is responsible for insertion of a DNA copy of
the viral genome into host DNA, an essential step in the
replication cycle of HIV. The solution structure of the
N-terminal zinc-binding domain (residues 1–55; IN1–55) of
HIV-1 integrase has been solved. IN1–55 is dimeric, and each
monomer comprises four helices with the zinc tetrahedrally
coordinated to two histidine and two aspartate residues. The
monomer fold is similar to the helix-turn-helix (HTH) motif.
In contrast to the DNA-binding proteins, which employ the
second helix of the HTH motif for DNA recognition, IN1–55
uses this helix for dimerization.
7 July 1997, Nature Structural Biology
n Crystal structure of tyrosine hydroxylase at 2.3 Å and
its implications for inherited neurodegenerative
diseases. Kenneth E Goodwill, Christelle Sabatier, 
Cara Marks, Reetta Raag, Paul F Fitzpatrick and 
Raymond C Stevens (1997). Nat. Struct. Biol. 4, 578–585.
Tyrosine hydroxylase (TyrOH) catalyzes the conversion of
tyrosine to L-DOPA, the rate-limiting step in the biosynthesis
of the catecholamines dopamine, adrenaline, and
noradrenaline. The crystal structure of the catalytic and
tetramerization domains of TyrOH reveals a novel a -helical
basket holding the catalytic iron and a 40 Å long antiparallel
coiled coil that forms the core of the tetramer. The catalytic
iron is located 10 Å below the enzyme surface in a 17 Å deep
active-site pocket and is coordinated by the conserved
residues.
July 1997, Nature Structural Biology
n Crystal structure of the RAG1 dimerization domain
reveals multiple zinc-binding motifs including a 
novel zinc binuclear cluster. Steven F Bellon, 
Karla K Rodgers, David G Schatz, Joseph E Coleman
and Thomas A Steitz (1997). Nat. Struct. Biol. 4,
586–591.
The crystal structure of the dimerization domain of the V(D)J
recombination-activating protein, RAG1, was solved using zinc
anomalous scattering. The structure reveals an unusual
combination of multiclass zinc-binding motifs, including a zinc
RING finger and a C2H2 zinc finger, which together form a
single structural domain. The domain also contains a unique
zinc binuclear cluster in place of a normally mononuclear zinc
site in the RING finger. Together, four zinc ions help organize
the entire domain, including the two helices that form the
dimer interface.
July 1997, Nature Structural Biology
n The primary fibrin polymerization pocket: three-
dimensional structure of a 30 kDa C-terminal chain
fragment complexed with the peptide Gly-Pro-Arg-Pro.
KP Pratt, HCF Côté, DW Chung, RE Stenkamp and 
EW Davie (1997). Proc. Natl. Acad. Sci. USA 94,
7176–7181.
After vascular injury, a cascade of serine protease activations
leads to the conversion of the soluble fibrinogen molecule into
fibrin. The fibrin monomers then polymerize to form a fibrin
gel. The primary polymer contact is between the newly
exposed N-terminal Gly-Pro-Arg sequence of the a chain of
one fibrin molecule and the C-terminal region of a g chain of
an adjacent molecule. In this report, the polymerization pocket
has been identified by determining the crystal structure of a
30 kDa C-terminal fragment of the fibrin g chain in complex
with the peptide Gly-Pro-Arg-Pro. This peptide mimics the N
terminus of the a chain of fibrin. The conformational change
in the protein upon binding the peptide is subtle.
8 July 1997, Proceedings of the National Academy of 
Science USA
n Crystal structure of the cytochrome bc1 complex from
bovine heart mitochondria. Di Xia, Chang-An Yu, 
Hoeon Kim, Jia-Zhi Xia, Anatoly M Kachurin, Li Zhang,
Linda Yu and Johann Deisenhofer (1997). Science
277, 60–66.
Ubiquinol–cytochrome c oxidoreductase (bc1 complex) is a
component of the eukaryotic or bacterial respiratory chain and
of the photosynthetic apparatus in purple bacteria. On the
basis of X-ray diffraction data to a resolution of 2.9 Å, atomic
models of most protein components of the bovine cytochrome
bc1 complex were built. The positions of the four iron centers
and the binding sites of the two specific respiratory inhibitors
antimycin A and myxothiazol were identified. The membrane-
spanning region consists of 13 transmembrane helices, eight of
which belong to cytochrome b. Closely interacting monomers
are arranged as symmetric dimers and form cavities through
which the inhibitor-binding pockets can be accessed.
4 July 1997, Science
n The Ras–RasGAP complex: structural basis for GTPase
activation and its loss in oncogenic Ras mutants.
Klaus Scheffzek, Mohammad Reza Ahmadian, 
Wolfgang Kabsch, Lisa Wiesmüller, Alfred Lautwein, 
Frank Schmitz and Alfred Wittinghofer (1997). Science
277, 333–344.
The three-dimensional structure of the complex between the
human signal transduction regulator, H-Ras, bound to GDP
and the GTPase-activating domain of the human GTPase-
activating protein p120GAP (GAP-334) in the presence of
aluminum fluoride was solved at a resolution of 2.5 Å. The
structure shows the nature of the interaction between the two
molecules. The structural arrangement in the active site is
consistent with a mostly associative mechanism of phosphoryl
transfer and provides an explanation for the activation of Ras
by two well-characterised mutations.
18 July 1997, Science
n Crystal structure of mouse CD1: an MHC-like fold with
a large hydrophobic binding groove. Z-H Zeng, 
AR Castaño, BW Segelke, EA Stura, PA Peterson, 
IA Wilson (1997). Science 277, 339–345.
CD1 represents a third lineage of antigen-presenting
molecules that are distantly related to major histocompatibility
complex (MHC) molecules. The crystal structure of mouse
CD1d1, shows that CD1 adopts an MHC fold that is more
closely related to that of MHC class I than to that of MHC
class II. The binding groove is narrower but deeper, with two
major pockets that are almost completely hydrophobic. These
characteristics are consistent with observations that human
CD1b and CD1c can present mycobacterial cell wall antigens,
such as mycolic acid and lipoarabinomannans.
18 July 1997, Science
n An atomic model of the outer layer of the bluetongue
virus core derived from X-ray crystallography and
electron cryomicroscopy. Jonathan M Grimes, 
Joanita Jakana, Mrinal Ghosh, Ajit K Basak, Polly Roy, 
Wah Chiu, David I Stuart and BV Venkataram Prasad
(1997). Structure 7, 885–893.
Bluetongue virus (BTV) is a non-enveloped, icosahedral,
double-stranded RNA virus. Several protein layers enclose its
genome. A 23 Å resolution map of the core of BTV determined
using electron cryomicroscopy (cryoEM) reveals that the 260
trimers of the coat protein VP7 are organized on a T =13 laevo
icosahedral lattice. Below this lies the T=1 layer of 120
molecules of coat protein VP3. By fitting the previously
determined X-ray structure of an individual VP7 trimer onto
the cryoEM BTV core structure, an atomic model of the VP7
layer of BTV has been generated. 
15 July 1997, Structure
n Crystal structures and inhibitor binding in the octameric
flavoenzyme vanillyl-alcohol oxidase: the shape of the
active-site cavity controls substrate specificity. 
Andrea Mattevi, Marco W Fraaije, Andrea Mozzarelli, 
Luca Olivi, Alessandro Coda and Willem JH van Berkel
(1997). Structure 5, 907–920.
Vanillyl-alcohol oxidase (VAO) catalyses the oxidation of
substrates ranging from aromatic amines to 4-alkylphenols,
using flavin adenine dinucleotide (FAD) as a cofactor. The
crystal structure of VAO was determined in the native state
and in complexes with four inhibitors. It is an octamer with 42
symmetry; the inhibitors bind in the catalytic site on one side
of the flavin molecule. The shape of the active-site cavity
controls substrate specificity by providing a ‘size exclusion
mechanism’.
15 July 1997, Structure
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